Abstract According to phase diagrams based on x-ray measurements, In70-Pt30 has the cubic Sn 7 Ir 3 crystal structure (D8 f , cI40) but the alloys In70-Ni30 and In70-Pd30 have been variously reported to have either a cubic gamma-brass (D8 1−3 , cI52) or the Sn 7 Ir 3 structures. In this study, hyperfine interaction measurements are applied as an alternate method to identify phases. Perturbed angular correlation (PAC) measurements were made of characteristic nuclear quadrupole interactions of 111 In/Cd probe atoms, and demonstrated a common, characteristic "signature" of the Sn 7 Ir 3 structure in all three alloys. The Sn 7 Ir 3 structure has two inequivalent Sn-sites with a 3:4 ratio of atoms and point symmetries indicate that the electricfield gradients at both sites should be axially symmetric. Measured perturbation functions for all three alloys exhibited two axially symmetric quadrupole interaction signals having the expected 3:4 ratio of amplitudes, as expected for the structure. Furthermore, ratios of the two quadrupole interaction frequencies in each alloy were characteristically large, with frequencies for probe atoms on In(3) sites roughly five times greater than on In(4) sites. Taken together, these observations confirm that all three phases have the Sn 7 Ir 3 structure. Quadrupole interaction frequencies are also reported for isostructural alloys of gallium with Pt, Pd and Ni. Negligible inhomogeneous broadening was observed in measurements near room temperature in all six phases, indicating excellent atomic ordering at the stoichiometric 70:30 compositions.
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PAC X-ray diffraction is the most common method used to determine crystal structures of intermediate phases. However, identifying the structure of a phase from diffraction patterns can be difficult when the phase has a basis of many atoms. Such is the case for cubic compounds of In-Ni, In-Pd and In-Pt at or near the 70:30 atomic ratio that have large unit cell dimensions. Binary alloy phase diagrams for In-Ni and In-Pd have reported phases having one of three closely related gamma-brass structures (D8 1−3 , cI52) but that In-Pt has the Sn 7 Ir 3 structure (D8 f , cI40) The atomic arrangements of atoms in both structures are nested polyhedra of atoms, and it has been suggested that the structures are related, with the cI40 structure derived from the cI52 structure by leaving out 12 atoms and then allowing for lattice relaxation [2, 6] . Flandorfer has described the history of phase identification of In 7 Pd 3 in detail [3] .
In the present work, it is shown that all three phases exhibit characteristic nuclear quadrupole interactions at 111 In/Cd probe atoms that are consistent with the Sn 7 Ir 3 structure. Measurements were made using the method of perturbed angular correlation of gamma rays (PAC) and 111 In/Cd probe atoms [7] . For comparison, measurement of quadrupole interactions in a D8 2 gamma-brass, Cu 5 Zn 8 , exhibited a completely different set of quadrupole interaction.
The Sn 7 Ir 3 structure has two inequivalent Sn-type sites, with 3 and 4 atoms per formula unit [8] . For the indide phases, these two sites will be designated In(3) and In(4). Point symmetries [8] indicate that electric field gradients at both sites should be axially symmetric. For the spin I = 5/2 intermediate PAC level of 111 Cd, this means that each of the two quadrupole perturbation functions should exhibit three frequency components having 1:2:3 ratios.
Samples were made by arc-melting appropriate masses of high purity metals together with trace amounts of 111 In/Cd activity under argon, followed by annealing for one or more hours at temperatures of the order of 300
• C to promote good ordering. Measurements were mostly made at room temperature using a standard four-counter PAC spectrometer.
We consider first measurements for In 7 Pt 3 . Figure 1 shows PAC spectra, with the time-domain perturbation functions shown at left and frequency spectra obtained by fourier transformation at right. Spectrum (a), measured immediately after arcmelting and solidification exhibits a large amount of inhomogeneous broadening that is attributed to atomic disorder. Spectra (b) and (c) observed after annealing look largely the same, and exhibit two quadrupole interaction signals, each having three components with 1:2:3 frequency ratios indicated in the figure by "tridents". Such ratios imply axially symmetric electric field gradients (EFGs), consistent with
